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PRINTHEAD CAP ASSEMBLY FOR AN INK JET PRINTER 

BACKGROUND OF THE INVENTION 

1. Field of the invention* 

5 The present invention relates to printhead maintenance in an ink jet printer, and, 

more particularly, to a printhead capping assembly. 

2. Description of the related art. 

Ink jet printers form an image on a print medium by selectively ejecting ink from 
one or more of a plurality of ink jet nozzles formed in a nozzle plate of an ink jet 

10 printhead. In order to maintain the printhead at an acceptable level of performance, ink 
jet printers typically include a maintenance station for performing scheduled 
maintenance operations and for providing a sealed environment for the printhead nozzle 
plate during periods of non-use. 

One example of a maintenance station includes a movable maintenance sled 

1 5 including a printhead wiper and a printhead cap. The printhead wiper includes a blade 
edge for engaging the printhead nozzle plate to remove waste ink and contaminants that 
have accumulated on the printhead nozzle plate during printing. The printhead cap is 
moved by the maintenance sled from a non-contact position with respect to the 
printhead to a contact position with respect to the printhead in an attempt to provide a 

20 sealed environment around the ink jet nozzles of the printhead. 

Typically, the cap is formed as a generally rectangular structure defined by four 
adjoining walls that extend vertically upwardly from a base, and is made from an 
elastomer, with an upper portion of the four adjoining walls defining a single sealing lip. 
Commonly, the elastomer cap is placed over the nozzle plate of the printhead in an 

25 attempt to provide a sufficiently humid environment to avoid undesirable drying and 
crystallization of ink on the printhead that may plug ink jet nozzles. Such a cap attempts 
to form an effective seal between the printhead nozzles and the ambient environment. 
However, where such an effective seal is formed, such a system may not provide 
adequate water containment evaporation. 

30 What is needed in the art is a printhead capping assembly designed to maintain 

an effective seal around the printhead nozzle plate while providing adequate water 
containment evaporation at a desired evaporation loss rate. 
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SUMMARY OF THE INVENTION 

The present invention provides a printhead capping assembly designed to 
maintain an effective seal around the printhead nozzle plate while providing adequate 
water containment evaporation at a desired evaporation loss rate with an adequate vent 
5 capacity. 

The invention, in one form thereof, is directed to printhead capping assembly. 
The printhead capping assembly includes a cap holder and a printhead cap. The cap 
holder defines a cavity and a vent exit. The printhead cap has a base and a lip portion 
extending from the base. The lip portion defines an open interior region. The base is 

1 0 inserted into the cavity of the cap holder. The base includes a serpentine channel 
extending from the open interior region to the vent exit of the cap holder. 

The invention, in another form thereof, is directed to a printhead cap including a 
base and a lip portion extending from the base. The lip portion defines an open interior 
region. The printhead cap has a vent hole in fluidic communication with the open 

15 interior region. The base includes a serpentine channel extending from the vent hole 
and around the base. 

The invention, in still another form thereof, is directed to an ink jet printer. The 
ink jet printer includes a printhead and a printhead capping assembly to facilitate a 
capping of the printhead. The printhead capping assembly includes a cap holder and a 

20 printhead cap. The cap holder defines a cavity and a vent exit. A printhead cap has a 
base and a lip portion extending from the base. The lip portion defines an open interior 
region. The base is inserted into the cavity of the cap holder. The base includes a 
serpentine channel extending from the open interior region to the vent exit of the cap 
holder. 

25 An advantage of the invention is the ability to establish water containment 

evaporation with respect to a capped printhead at a desired evaporation loss rate by 
selection of an appropriate vent path length to width and/or depth ratio. 

Another advantage of the invention is the ability to establish an appropriate vent 
path length in a relatively small area. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other features and advantages of this invention, and 
the manner of attaining them, will become more apparent and the invention will be 
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better understood by reference to the following description of an embodiment of the 
invention taken in conjunction with the accompanying drawings, wherein: 

Fig. 1 is a diagrammatic representation of an imaging system employing an 
embodiment of the present invention. 
5 Fig. 2 is a perspective view of a printhead capping assembly in accordance with 

the present invention, included in the maintenance system of the ink jet printer of Fig. 1 . 

Fig. 3 is an exploded perspective view of the printhead cap and cap holder of the 
printhead capping assembly of Fig. 2. 

Fig. 4 is a side perspective view of the printhead cap of Fig. 3. 
10 Fig. 5 is a top perspective view of the printhead cap of Fig. 3. 

Corresponding reference characters indicate corresponding parts throughout the 
several views. The exemplifications set out herein illustrate one embodiment of the 
invention, in one form, and such exemplifications are not to be construed as limiting the 
scope of the invention in any manner. 

15 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings and more particularly to Fig. 1, there is shown an 
imaging system 10 employing an embodiment of the present invention. Imaging system 
10 includes a computer 12 and an imaging apparatus in the form of an ink jet printer 14. 

20 Ink jet printer 14 may, for example, be used as the print engine in a multifunction 
device, such as a device that also includes faxing and copying capabilities. Computer 
12 is communicatively coupled to ink jet printer 14 by way of communications link 16. 
Communications link 16 may be, for example, a wired connection, an optical 
connection, such as an optical or r.f. connection, or a network connection, such as an 

25 Ethernet Local Area Network. 

Computer 12 is typical of that known in the art, and includes a monitor to 
display graphics or text, an input device such as a keyboard and/or mouse, a 
microprocessor and associated memory, such as random access memory (RAM), read 
only memory (ROM) and a mass storage device, such as CD-ROM or DVD hardware. 

30 Resident in the memory of computer 12 is printer driver software. The printer driver 
software places print data and print commands in a format that can be recognized by ink 
jet printer 14. 
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Ink jet printer 14 includes a printhead carrier system 18, a feed roller unit 20, a 
mid-frame 22, a media source 24, a controller 26 and a maintenance station 28. 

Media source 24 is configured and arranged to supply from a stack of print 
media a sheet of print media 30 to feed roller unit 20, which in turn further transports 
5 the sheet of print media 30 during a printing operation. 

Printhead carrier system 18 includes a printhead carrier 32 for carrying one or 
more printhead cartridges, such as a color printhead cartridge and/or monochrome 
printhead cartridge, which is mounted thereto. For convenience and ease of 
understanding the invention, a single printhead cartridge 34 is shown. Printhead 
10 cartridge 34 includes an ink reservoir 36 provided in fluid communication with an ink 
jet printhead 38. 

Printhead carrier 32 is guided, for example, by a pair of guide rods 40. The axes 
40a of guide rods 40 define a bi-directional scanning path 52 of printhead carrier 32. 
Printhead carrier 32 is connected to a carrier transport belt 42 that is driven by a carrier 

15 motor 44 via a carrier pulley 46. Carrier motor 44 can be, for example, a direct current 
motor or a stepper motor. Carrier motor 44 has a rotating motor shaft 48 that is attached 
to carrier pulley 46. Carrier motor 44 is electrically connected to controller 26 via a 
communications link 50. At a directive of controller 26, printhead carrier 32 is 
transported, via the rotation of carrier pulley 46 imparted by carrier motor 44, in a 

20 reciprocating manner, back and forth along guide rods 40. 

Ink jet printhead 38 is electrically connected to controller 26 via a 
communications link 54. Controller 26 supplies electrical address and control signals to 
ink jet printer 14, and in particular, to the ink jetting actuators of ink jet printhead 38, to 
effect the selective ejection of ink from ink jet printhead 38. 

25 During a printing operation, the reciprocation of printhead carrier 32 transports 

ink jet printhead 38 across the sheet of print media 30 along bi-directional scanning path 
52, i.e. a scanning direction, to define a print zone 56 of ink jet printer 14. Bi- 
directional scanning path 52, also referred to as scanning direction 52, is parallel with 
axes 40a of guide rods 40, and is also commonly known as the horizontal direction. 

30 During each scan of printhead carrier 32, the sheet of print media 30 is held stationary 
by feed roller unit 20. Feed roller unit 20 includes a feed roller 58 and a drive unit 60. 
The sheet of print media 30 is transported through print zone 56 by the rotation of feed 
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roller 58 of feed roller unit 20. A rotation of feed roller 58 is effected by drive unit 60. 
Drive unit 60 is electrically connected to controller 26 via a communications link 62. 

Maintenance station 28 is provided for performing printhead maintenance 
operations on the ink jet nozzles of ink jet printhead 38. Such operations include, for 
5 example, a printhead spit maintenance operation, a printhead wiping operation and a 
printhead maintenance capping operation. Other services, such as for example, 
printhead priming and suction, may also be performed if desired by the inclusion of a 
vacuum device (not shown) of a type well known in the art. 

Maintenance station 28 includes a movable maintenance sled 70, of a type which 
10 is well known in the art, that is configured for movement in the directions generally 
depicted by double-headed arrow 72. The directions generally depicted by double- 
headed arrow 72 include both horizontal and vertical components. Maintenance sled 70 
includes a carrier engagement member 74. Maintenance sled 70 is biased by a spring 
(not shown) in a direction toward printhead carrier 32. Mounted to maintenance sled 70 
15 is a printhead capping assembly 76 of the present invention. 

With the orientation of components as shown in Fig. 1, a leftward movement of 
printhead carrier 32 causes printhead carrier 32 to engage carrier engagement member 
74, thereby causing maintenance sled 70 to move to the left and upward, as illustrated 
by arrow 72, thereby raising printhead capping assembly 76 toward a capping elevation 
20 with respect to ink jet printhead 38. When printhead capping assembly 76 reaches the 
capping elevation, printhead capping assembly 76 will have fully engaged ink jet 
printhead 38 of printhead cartridge 34, thereby providing a seal in a region 78 
containing an ink jet nozzle plate and its associated ink jet nozzles. 

While in the embodiment described herein printhead capping assembly 76 is 
25 used on a maintenance sled type of printhead maintenance system, those skilled in the 
art will recognize that printhead capping assembly 76, as described in more detail 
below, may be incorporated into other types of printhead maintenance systems, such as 
for example, a rack type or rotary type maintenance system. 

Referring to Figs. 2 and 3, printhead capping assembly 76 includes a cap holder 
30 80 and a printhead cap 82. 

Cap holder 80 includes a body 84 including a vent exit 86, an extension member 
88 and two mounting posts 90, 91. Extension member 88 and mounting posts 90, 91 are 
used to attach printhead capping assembly 76 to a mounting fixture, such as 
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maintenance sled 70, via a spring-loaded gimbaling mechanism (not shown). Body 84 
is configured as an open housing 92 defining a cavity 93 to receive therein a portion of 
printhead cap 82. Vent exit 86 is located and configured to cooperate with printhead 
cap 82 to permit the fluidic communication of printhead cap 82 with the atmosphere 
5 when printhead cap 82 is positioned in sealing relationship with region 78 of ink jet 
printhead 38 (see also Fig. 1). Cap holder 80 may be formed, for example, from a 
plastic material. 

Referring to Figs. 3-5, printhead cap 82 may be formed from an elastomer, such 
as rubber. Printhead cap 82 includes a base 94 from which a sealing lip portion 96 

10 extends. Sealing lip portion 96 defines an open interior region 97 of printhead cap 82. 
Base 94 includes an upper surface 98, a lower surface 100 spaced apart from upper 
surface 98, and an outer sidewall portion 102 extending from lower surface 100 toward 
upper surface 98. The terms "upper" and "lower" are relative terms used for 
convenience and ease of understanding the invention with respect to the component 

15 orientations shown in Figs. 2-5, and are not intended to limit the orientation of printhead 
cap 82 when installed in a printer, such as ink jet printer 14. The outer sidewall portion 
102 includes a serpentine channel 104 formed in and around outer sidewall portion 102 
of base 94. A vent hole 106 is formed in upper surface 98 of base 94, and is located in 
fluidic communication with open interior region 97 of printhead cap 82. An elevated 

20 wall 108 extends upwardly from upper surface 98 of base 94, and is located to surround 
vent hole 106 to prevent waste ink and/or other contaminants that have settled onto 
upper surface 98 from clogging vent hole 106. 

Serpentine channel 104 extends from the vent hole 106 formed in upper surface 
98 of base 94, and spirals around base 94 in outer sidewall portion 102 until its 

25 termination at a terminal opening 1 10 at lower surface 100, thereby defining a vent path 
1 12 as depicted by the arrows shown in Fig. 4. In the embodiment shown in Fig. 4, the 
number of spirals around base 94 in outer sidewall portion 102 is about two. 

With the design of printhead cap 82 in accordance with the present invention, 
serpentine channel 104 may have, for example, a length to width (or length to depth) 

30 ratio of about 120: 1 , wherein such a ratio of 30: 1 or greater is desirable. The actual ratio 
may be determined based upon the amount of liquid diffusion to the atmosphere that is 
desired to promote a relatively low evaporation rate of fluids in printhead cap 82 when 
printhead cap 82 is raised into sealing engagement with ink jet printhead 38. 



6 



2003-0419.02 



Accordingly, the ratio may be increased, for example, by adding more length to 
serpentine channel 104, e.g., adding more spirals around base 94, with a corresponding 
change in the position of vent exit 86 and/or vent hole 106 if necessary, or by decreasing 
the channel width and/or depth of serpentine channel 104. Likewise, the ratio may be 
5 decreased, for example, by reducing the length of serpentine channel 104, e.g., reducing 
the number of spirals around base 94, with a corresponding change in the position of 
vent exit 86 and/or vent hole 106 if necessary, or by decreasing the channel width and/or 
depth of serpentine channel 104. 

The cross-sectional area of serpentine channel 104 may essentially be of any 

10 desired shape, such as radial or polygonal, such as rectangular, or more specifically, 
square. However, those skilled in the art will recognize that the width and depth of 
serpentine channel 104 must be sufficient so as to maintain a fluid path through vent 
path 1 12 from vent hole 106 in printhead cap 82 to vent exit 86 in cap holder 80 when 
printhead cap 82 is inserted into cavity 93 of cap holder 80. 

15 While in Fig. 2 vent exit 86 is shown as a hole, similar in size to terminal 

opening 110 of Fig. 3, this need not be the case, since vent exit 86 is provided to 
facilitate the fluidic communication of terminal opening 1 10 of serpentine channel 104 
with the atmosphere. For example, a substantial portion of the cap holder region around 
vent exit 86 may be removed, without adversely affecting the operation of vent path 

20 112. 

In the embodiment shown in Fig. 4, serpentine channel 104 spirals around base 
94 in a step-like manner, as defined for example by channel step 1 14. However, it is 
contemplated that, alternatively, serpentine channel 104 may spiral downwardly from 
vent hole 106 in other manners, such as for example, in a smooth continuous spiral, e.g., 

25 in a screw thread-like manner. 

During assembly of printhead capping assembly 76, base 94 of printhead cap 82 
is inserted into cavity 93 of cap holder 80, whereby terminal opening 1 10 of serpentine 
channel 104 in base 94 of printhead cap 82 is placed in fluidic communication with the 
vent exit 86 formed in cap holder 80. Terminal opening 110 may be, for example, 

30 spaced from vent exit 86, or alternatively, may be positioned adjacent vent exit 86. 
Base 94 of printhead cap 82 is sized so that outer sidewall portion 102 of printhead cap 
82 engages the walls of housing 92 of cap holder 80, defining cavity 93, in an 
interference fit. Due to the elastomeric properties of printhead cap 82, the interference 
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fit produces a seal between base 94 of printhead cap 82 and housing 92 of cap holder 80, 
thereby completing the definition of vent path 1 12 that follows serpentine channel 104. 
Thus, the design of printhead capping assembly 76 allows for easy assembly by simply 
pressing the base 94 of printhead cap 82 into cavity 93 of cap holder 80, while 
5 establishing a vent path, such as vent path 1 12, of the desired length. 

Referring to Figs. 2 and 3, cap holder 80 may include a latch slot 116, and 
printhead cap 82 may include a latch member 1 18. Latch member 1 18 engages latch 
slot 1 16 to hold printhead cap 82 in position so as to resist a removal force, once base 94 
of printhead cap 82 is seated in housing 92 of cap holder 80. 

10 While this invention has been described as having a preferred design, the present 

invention can be further modified within the spirit and scope of this disclosure. This 
application is therefore intended to cover any variations, uses, or adaptations of the 
invention using its general principles. Further, this application is intended to cover such 
departures from the present disclosure as come within known or customary practice in 

1 5 the art to which this invention pertains and which fall within the limits of the appended 
claims. 
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